Low-grade osteosarcoma is a rare tumor that occurs mainly on the long bones such as the distal femur and proximal tibia. It may also develop in flat bones, such as ribs and craniofacial bones (1, 2). It is an unusual variant of an osteosarcoma, with a significantly better prognosis than a conventional osteosarcoma. It is characterized by slow growth, a low metastatic rate and prolonged survival after treatment. However, to the best of our knowledge there have been no reports on MR and positron emission tomography (PET) computed tomography (CT) findings for a low-grade osteosarcoma of the spine. We will describe the detailed radiologic findings for a low-grade osteosarcoma that is rarely encountered in spine imaging.
pain that radiated to both lower extremities for a 5-month duration. A physical examination did not reveal any tenderness or other symptoms associated with this complaint. The alkaline phosphatase level (87 IU/L) was within the normal limit. All levels of serum tumor markers, including alfa feto protein (AFP), carcinoembryonic antigen (CEA), carbohydrate antigen 125 (CA 125) and carbohydrate antigen 19 9 (CA19 9) were within normal limits. Plain radiography of the lumbar spine did not reveal a bone lesion. CT showed a lytic bone lesion with sclerotic margins. The lesion involved the right pedicle and extended to the right transverse process and posterior vertebral body. The vertebral cortex invasion was visible (Fig. 1) . A PET scan revealed a focus of FDGtracer uptake along the L1 vertebra. MRI revealed an enhancing mass in the right posterior portion of the L1 vertebral body that involved the right pedicle and the transverse process (Fig. 2) . The lesion showed low signal on sagittal T1-weighted images and strong enhancement on sagittal and axial T1-weighted post-contrast images. On sagittal T2-weighted images, the lesion exhibited predominantly low signal, but some areas of the posterior portion did exhibit some high signals. Following imaging assessment, the patient underwent a pediculectomy for tissue confirmation. The patient underwent 575 Low-grade Osteosarcoma of the Spine: A Case Report 1 Low-grade osteosarcoma is not typically found in the long bone and pelvis. Most primary osteosarcomas that arise in the spine are high-grade malignancies. A low-grade osteosarcoma arising in the spine has not been previously described. We report here the clinical, radiological, and histological findings of a case of low-grade osteosarcoma that arose in the spine.
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Spine Positron emission tomography (PET) regular follow-up without further treatment. The histology of the tumor was described as spindle cell proliferation with woven and lamellar bone formation, resembling a fibrous dysplasia (Fig. 3) . The tumor was subsequently diagnosed as a low-grade osteosarcoma via microscopic correlation with the radiological findings. 
Discussion
Low-grade osteosarcoma is a rare tumor, the incidence ranging from 1 to 4 % of all osteosarcomas (3, 4) . It shows a slight female predominance and occurs in the third or fourth decade of life. A low-grade osteosarcoma is typically located in the long bones, with a predilection for the distal femur and proximal tibia. These same locations are commonly affected for conventional highgrade osteosarcomas. Other bone involvement includes the other long bones (fibula, radius, humerus and ulna), short tubular bones (metatarsal bone, phalanx and clavicle) and flat bones (pelvis, rib and scapula) in rare cases (2, 3). However, no vertebral lesions have been reported previously (5) . Of all primary malignant spinal tumors, osteosarcomas account for about 5% of cases. Furthermore, most primary osteosarcomas that arise in the spine are high-grade malignancies (6).
Pathologists occasionally experience difficulty in distinguishing low-grade osteosarcomas from fibrous dysplasia because their histological features overlap (7, 8) . The histological features of this tumor were characterized by bundles of spindled cells with minimal cytological atypia, rare mitotic figures and a variable osteoid (7) . This tumor may be frequently misdiagnosed as a fibrous dysplasia due to its minimal cytological atypia and rare mitotic figures (9) . It is important to distinguish a lowgrade osteosarcoma from a benign lesion, as although this tumor has a good prognosis, it poses a rare chance of recurrence when not properly eradicated by proper surgical measures (8) .
Radiological findings of these tumors are variable and include sclerotic or heavily trabeculated matrix, intramedullary involvement, localized cortical destruction, poor margins, and lack of new periosteal bone formation (5, 10) . Recently, low-grade central osteosarcomas have been classified into four patterns in descending or- der of frequency of radiological patterns: 1. lytic with varying amounts of coarse trabeculation; 2. predominantly lytic; 3. densely sclerotic; 4. mixed lytic and sclerotic without significant coarse trabeculation (5) . Most conventional osteosarcomas in the spine arise within the vertebral body, often eccentrically, and frequently extend into the posterior elements (11) . However, the lesion in our case was centered at the right pedicle of the L1 vertebra, extending to the posterior body and the transverse process. CT and MRI are useful for evaluating cortical interruption and soft tissue mass formation that is suggestive of a malignancy rather than a benign lesion. Regardless of the presence of subtle mitotic figures and atypia, the features of cortical disruption or soft tissue mass seen on CT and MRI can help lead to a correct histological diagnosis. Despite the absence of a soft mass formation in this patient, a cortical interruption and increase of FDG uptake suggested a malignancy.
The differential diagnosis of this tumor includes osteoblastoma, giant cell tumor as well as fibrous dysplasia. The osteoblastoma may involve the posterior vertebral elements and frequently extends into the vertebral body. An edematous reaction within the adjacent bone marrow is seen for a osteoblastoma more frequently than for a osteosarcoma. Most of the giant cell tumors are found in the sacrum and third decades. Cystic areas as well as areas of previous hemorrhage with hemosiderin are also seen (6).
In conclusion, if aggressive radiographic findings often are subtle and the histological finding shows features of fibrous dysplasia or another benign lesion, the possibility of low-grade osteosarcoma should be considered.
